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AMENDMENTS TOTgE CLAIMS 

1. (Currently amended). 1. An imaging lidar system aboard an aircraft or a 
spacecraft comprising: 

a light source transmitting a first beam of light ; 
| ; rntw a scunner for scanning both the first beam of light transmitted to the 
surface of the ground and a second beam of light received from the surface of the ground, 
wherein transmission scanning of the field of view of the surface is ahead of reception 
scanning of the fi eld of view of the surface; 

merim a detector for detecting the second beam of light received from the 
5^ftfflfi-tnetws jgc.a» u.er and generating signals responsive to the ligh t therein the 
detects comprises a photon detector that inclu des an array of t\»o-dta*asiunaj 
mxellatcd detecto rs for detecting the .second beam of tight received from the scanner 
and generating signals responsive to the light: and 

a processor system for processing signals from the deteemijy-ffli?a-n» detcytor; and, 

a multi-channel timing receiver wherein the number of channels is equal to 
the number ofmxds in the array detectors . 



2. (Original) The imaging lidar system as in claim I , wherein the light source 
includes a laser. 

3. (Original) The imaging lidar system as in claim 2, wherein the laser is 
pumped by diode laser arrays operating in CW mode and passively Q-switched by a 
saturable absorber. 

4. (Original) The imaging lidar system as in claim 1 further comprising: 
means for angularly displacing the transmitter beam in the forward direction of 

the lidar system motion at the input to the scanner. 
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5. (Original) The imaging lidar system as in claim 4, wherein the angularly 
displacing means include a prism or a mirror. 

6. (Canceled) 
7.. (Canceled) 

8. (Currently amended) '43iid4incitj^ 

An imaging lidar system aboard an aircraft or a spacecraft comprising: 
a light source transmitting a first beam of lig ht « 

means for scan ning both the first beam of light transmitted to the surface of 
the ground and a second beam of light received from the surface of Jhe ground. 
wherein transmission scanning of the field of view of the surface is ahead of 
reception scanning of the fi eld of view of the surface; 

means for detecting the second beam of light rece ived from the scanning 
means and generating signals responsive to the light wherein the dete ctor means 
comprises a photon detector that includes an array of two-dimension al nixellated 
detectors for detecting the second beam of light receive d from the scanning means 
and generating signals res ponsive to the light; 

a processor system for processing s ignals from the detector means; ancL 

a multi-channel timing receiver wherein the number of channels is equal to the 
number of pixels in the array detectors. 

9, (Currently amended) The imaging lidar system as in claim + 8, wherein the 
means for scanning includes a dual wedge scanner comprising: 

a first optical wedge, with a first cone half-angle, comprising a central portion and 
an annular portion; 

a second optical wedge, with a second cone half-angle, comprising a central 
portion and an annular portion wherein phases of the central portions of the first and the 
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second optical wedges are advanced relative to phases of the annular portions of the first 
and the second optical wedges, respectively; and 

means for counter-rotating the first and the second optical wedges whereby the 
rotation of one of the optical wedges is in one direction while the rotation of the other 
optical wedge is in the opposite directioa 

1 0. (Currently amended) The imaging lidar system as in claim 9, wherein the 
instantaneous position of the receiver field of view on the surface at time t is determined 
by the following equations: 

*(0 - V + R tana[cosa# + cos(- car + A<p)j 
y(t) -■ R tanajsinatf + sin(- wr + A<p)] 

wherein v g is the ground velocity of an aircraft or a spacecraft in the positive x-direction; 
a? is the angular velocity of the counter-rotating optical wedges; a is the cone half-angle 
of optical wedges; R is the perpendicular distance from the scanner to the surface; and. 
A<p is the relative starting phase of the optical wedges. 

1 1 . (Currently amended) The imaging lidar system as in claim 9, wherein the means 
for counter-rotating the first and second optical wedges comprises in combination: 

a first annular bevel gear connected relative to the first optical wedge; 

a second annular bevel gear connected relative to the second optical wedge; 

a bevel miter gear rot atably journal ed between the first annular bevel gear and the 
second annular bevel gear for engagement therewith; 

a motor; and 

means for operatively connecting said motor to the first optical wedge, the second 
optical wedge or the bevel miter gear whereby rotation of one of the wedges in one 
direction will rotate the other of the wedges in the opposite directioa 
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12. (Currently amended) The imaging lidar system as in claim 9, wherein the means 
for counter-rotating the first and second optical wedges comprises in combination: 

a first annular bevel gear connected relative to the first optical wedge; 

a second annular bevel gear connected relative to the second optical wedge; 

a first motor means for rotating the first annular bevel gear; 

a second motor means for rotating the second annular bevel gear; and. 

means for driving said first motor means and said second motor means in the 
opposite directions at the angular velocity of co and with a fixed phase offset Acp. 

13. (Original) The imaging lidar system as in claim 9, wherein the first and the 
second wedges are in a constant rotating motion. 

] 4, (Currently amended) The imaging lidar system as in claim 4- 8, further 
comprising means for determining and controlling scan frequency of the scanning means. 

15. (Currently amended) The imaging lidar system as in claim J g, further 
comprising a telescope that transmit the first beam and receives and collimates the second 
light beam returned from the surface prior to the scanning means. 

16, (Currently amended) An imaging lidar system aboard an aircraft or a spacecraft 
comprising: 

a light source transmitting a first beam of light; 

means for scanning both the first beam of light transmitted to surface of the 
ground and a second beam of light received from the surface of the ground, wherein 
transmission scanning of field of view of the surface is ahead of reception scanning of 
field of view of the surface; 
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an array of two-dimensional pixellated detectors for detecting the second beam of 
light received from the scanning means and generating signals responsive to the light; 
and 

a processor system for processing signals from the detectors wherein said 
processor system includes a multi-channel timing re ceiver wherein the number of 

Channels is equal to the number of pixels in the array detectors 

j • • . 

17. (Original) An imaging lidar system aboard an aircraft or a spacecraft 
comprising: 

a light source transmitting a first beam of light ; 
a optical scanner comprising: 

a first optical wedge, with a first cone half-angle, comprising a central portion and 
an annular portion; 

a second optical wedge, with a second cone half-angle, comprising a central 
portion and an annular portion; 

wherein phases of the central portions of the first and the second .optical wedges 
are advanced relative to phases of the annular portions of the first and the second optical 
wedges, respectively; and 

. means for counter-rotating the first and the second optical wedges whereby 
rotation of one of the optical wedges is in one direction while rotation of the other optical 
wedge is in the opposite direction and with a fixed phase offset Acp; and 

means for detecting the second beam of light received from the scanning means 
and generating signals responsive to the light; and 

a processor system for processing signals from the detecting means, 

1 8. (Original) An imaging lidar system aboard an aircraft or a spacecraft 
comprising: 

a light source transmitting a first beam of light ; 
a optical scanner comprising: 
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a first optical wedge, with a first cone half-angle, comprising a central portion and 
an annular portion; 

a second optical wedge, with a second cone half-angle, comprising a central 
portion and an annular portion; 

wherein phases of the central portions of the first and the second optical wedges 
are advanced relative to phases of the annular portions of the first and the second optical 
wedges, respectively; and 

means for counter-rotating the first and the second optical wedges whereby 
rotation of one of the optical wedges is in one direction while rotation of the other optical 
wedge is in the opposite direction and with a fixed phase offset Aq>; and 

an array of two-dimensional pixellated detectors for detecting the second beam of 
light received from the scanning means and generating signals responsive to the light; 
and 

a processor system for processing signals from the detectors. 

19. (Canceled) 

20. (Currently amended) The method of imaging in claim 44 21, wherein the laser 
beam is pumped by diode laser arrays operating in CW mode and passively Q-switched 
by a saturable absorber. 

21. (Currently amended) Th e method e&K miging in ete it*v43r^ 
seattttmg-i-b o tninsmmio i*4w arn and th e-step of the so iimwjH^ 
effestedrby-a^ 

A method of imaging a contiguo us map of ground from an aircraft or a spacecraft 
comprising : 

providing a laser beam: 

scanning the laser beam transmitted to a surface of the ground; 
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scanning the laser beam received fro m the surface of the ground such that 

transmission scanning of the field of view o f the surface is ahead of reception 
scanning of field of view of the surface wherein the «t* p of scanning the transmission 
beam and the step of the scanning the reception b eam are effected bv a dual wedg* 
scanner comprising: 

a first optical wedge, with a first cone half-angle, comprising a central portion and 
an annular portion; 

a second optical wedge, with a second cone half-angle, comprising a central 
portion and an annular portion; 

wherein phases of the central portions of the first and the second optical wedges 
are advanced relative to phases of the annular portions of the first and the second optical 
wedges, respectively; tmd 

counter-rotating the first and the second optical wedges whereby rotation of one of the 
optical wedges is in one direction while rotation of the other optical wedge is in the 
opposite directio n: and. 

detecting the laser beam returned f rom the surface of the ground and 
processing a signals res ponsive to the returned beam. 

22. (Original) The method of imaging in claim 2 1 , wherein the instantaneous 
position of the receiver field of view on the surface at time t is determined by the 
following equations: 

x{t) ■ v e t + R tanajcosay + cos(- cot + A<p)] 
y(l) - R tanajsin tot + sin(- tot + A<p)] 

wherein v„ is the ground velocity an aircraft or a spacecraft in the positive x- 
direction; to is the angular velocity of the counter-rotating optical wedges; a is the 
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cone half-angle of optical wedges; R is the perpendicular distance from the scanner to 
the surface; and A<p is the relative starting phase of the optical wedges. 

23 . (Original) The method of imaging in claim 2 1 , wherein the means for 
counter-rotating the first and second optical wedges comprises in combination: 

a first annular bevel geaT connected relative to the first optical wedge; 

a second annular bevel gear connected relative to the second optical wedge; 

a bevel miter gear rotatably journaled between the first annular bevel gear and the 
second annular bevel gear for engagement therewith; 

motor means; and 

means for operatively connecting said motor means to the first optical wedge, the 
second optical wedge or the bevel miter gear whereby rotation of one of the wedges in 
one direction will rotate the other of the wedges in the opposite direction. 

24. (Original) The method of imaging in claim 2 1 , further comprising: 
angularly displacing the laser beam in the forward direction of the motion of an 

aircraft or a spacecraft prior to the step of scanning the laser beam transmitted to surface. 

25. (Original) The method of imaging in claim 24, wherein the step of angularly 
displacing the laser beam is effected by passing the beam through a prism or a minor. 

26. (Original) The method of imaging in claim 2 1 , wherein the step of detecting 
the returned laser beam comprises: 

counting photons returned from the surface; and 

generating signals responsive to the number of the returned photons. 

27. (Original) The method of imaging in claim 2 1 , wherein the step of detecting 
the returned laser beam is effected by a two-dimensional array of pixeilated detectors and 
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a multi-channel timing receiver wherein the number of channels is equal to the number of 
pixels of the array detectors. 

28. (Currently amended) The method of imaging in claim 21 , wherein the step of 
processing signals res ponsive to the returned beam comprises: 
producing a ranging signal responsive to the returned beam. 
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